Utility Patent Application of ALEKSANDR L. YUFA 

for 

METHODS AND WIRELESS COMMUNICATING APPARATUS FOR 
PRECISE ANALYZING OF ENVIRONMENT 

FIELD OF THE INVENTION 
This invention relates to air, gas and liquid quality and, more particularly, to devices, appara- 
tus and instruments for airborne^particle^quantity counting and particle size measunng by light 
(laser) beam. 

BACKGROUND OF THE INVENTION 
The methods and devices for deterrnining quantity and size of the particles and/or liquid 
(water) contaminations are now well known, and it is also well known that powerful light or laser 
and detecting system can be, and have been used to achieve particle size and particle quantity 
measurements. Such devices, mostly using microproce s sor p reeessiflg^tems-and/or computers, 
are well known and described, for example, in the articles: RG.Knollenberg, B. Schuster-Detec- 
tion and Sizing of Small Particles in Open Cavity Gas Laser," Applied Optics, Vo.ll, No.7, 
November 1972, pp.1515-1520; R.G.Knollenberg--"An Active Scattering Aerosol Spectrometer," 
Atmospheric Technology, No.2, June 1973, pp.80-81; Schehl, Ergun, Headrick-"Size Spectrom- 
etry of Aerosols Using Light Scattering from the Cavity of a Gas Laser," Review of Scientific 
Instruments, Vol. 44, No. 9, September 1973; R.G.Knollenberg-"Active Scattering Aerosol 
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Spectrometry,"National Bureau of Standards Special Publication, No.412, October 1974, pp.57- 
64; R.G.Knollenberg, R.E.Luehr~"Open Cavity Laser -Active* 1 Scattering Particle Spectrometry 
from 0.05 to 5.0 Microns," Fine Particles, Aerosol Generation Measurement, Sampling and 
Analysis, Academic Press, May 1975, pp.669-696; R.G.Knollenberg-'Three New Instruments 
for Cloud Physics Measurements: The 2-D Spectrometer, the Forward Scattering Spectrometer 
Probe, and, the Active Scattering Aerosol Spectrometer," American Meteorological Society, 
International Conference on Cloud Physics, July 1976, pp. 554-561; R.G.Knollenberg --'The 

Use of Low Power Laser in Particle Size Spectrometry", Proceeding of the Society of Photo- 

i 

Optical Instrumentation Engineers, Practical Applications of Low Power Lasers, Vo.92, August 
1976, pp. 137-152; Elterman~"Brewster Angle Light Trap," Applied Optics, Vol. 16, No. 9, 
September 1977; Marple-'The Aerodynamics Size Calibration of Optical Particle Counters by 
Inertial Impactors," Aerosol Measurement, 1979; Diehl, Smith, Sydor~"Analysis by Suspended 
Solids by Single-Particle Scattering," Applied Optics, Vol. 18, No. 10, May 1979; K.Suda- 
Review of Scientific Instruments, Vol. 51, No. 8, August 1980, pp. 1049-1058; RG.Knollenberg- 
"The Measurement of Particle Sizes Below 0.1 Micrometers", Journal of Environment Science, 
January-February, 1985, pp. 64-67; Peters~"20 Good Reasons to Use In Situ Particle Monitors", 
Semiconductor International, Nov. 1992, pp.52-57 and Busselman et al.--"In Situ Particle Moni- 
toring in a Single Wafer Poly Silicon and Silicon Nitride Etch System", IEEE/SEMI Int'l Semi- 
conductor Manufacturing Science Symposium, 1993, pp.20-26. 



D 
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The reference in these articles is made to the devices and methods of particle measurement, 

* 

/J> Cf utilizing an open cavity laser for particle detection L and the subsequent detected signal processing . 
$ H>y-a-signal-proeessing-syste 

Q -Attknown - meth ods and device^use-tbe- detecting means - mo s tly with i magm g-sysiemfr, - wh i ch - 

q -ean-b^based on the scattered light collection, as it is mentioned, for example, in U.S. Patent No. 



4,140,395, U.S. Patent No. 4,798,465, U.S. Patent No. 5,467,189 and in 5,515,164 of the prior 
art. 

For example, in U.S. Patent No. 4,140,395 and in U.S. Patent No.4,798,465 of the prior art 



jf Cl are used the imaging systems, which are based on lenses . 

§h 

M Yet in other prior art (for example, such as U.S. Patent No. 5,467,189 and U.S. Patent No. 

p 5,515,164) we can find the devices (sensors) with ellipsoidal mirrors instead of the lens systems 
[ % t or non-divergent quadric mirrors. 

jg All these devices, mentioned in the prior art above, use light scattering focalizing methods. 

Such methods are based on the collection of the scattered light. A light scattering occurs at the 
first focal point (focus) by p artioloD^n ^ ^H Ks cr -bemn. Considering stochastic ^ii sporsion - of the 
0 -scattered light, the devices, mentioned in the above prior art, use mirrors or optics. This is neces- 
sary for scattered light collecting and focalizing at the second focal point (focys), where a light 
detector is placed and intended for scattered light detection. 




"klsethe devices, based on scattered light collection and some other detection methods (for 





* 
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0( example,by light splitting), use a different variations of the comparison method for the particle 
size measuring. Such method can be illustrated (see Fig.l), for example, by U.S. Patent 
No.4,798,465. On Fig.l is shown the particle size detection device, using one of the particle 
measuring comparison method variations. The signal from detectors 1 via the amplifiers 61 
follow to the comparators 62, which is connected to the reference voltage means 63. The ampli- 
Oi fled detected signals are compared with the predetermined -diffefeal reference voltages for the 
D particle size qualifying. . 

Jj| Q Such methods cannot pro\dde^fficient4y-4ii^r sensitivity related to the increasing require- 

ja Another and also important deficiency of all known particle analyzing devices is the use of the 

ID (X wire leads (cable) for the particle detecting -system-connection to the data processing and-^ontrol- 

S O The devices, using the wire (cable) connection of the particle detecting w St' om' with - the data 
A (X processing and control system,^eftft-be presented by two styles of their configuration: a portable 
configuration of the particle analyzing device ?/ beffig an entire unit^ oontaining particle detecting 
means (sensor) connected by short wires (short cable) to the microprocessor means, or a remote 
sensor configuration of the particle analyzing device, wherein, for example, the sensor and the 
$ data processing means (mioroproc esse^ are represented by two separated and remote of each 

other units connected by long wires (long cable). 
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On F*g2 is shown, for example, a device (see U.S. Patent No. 5,524,129) with the wire 
(cable) connection 35;of the sensor with the microprocessor (CPU)^. 

It is known, that all wire (cable) connections in electronic apparatus are a source of the elec- 
tromagnetic noise, which can create a distortion of the signals. Also the portable devices require 
local operation with them and exactly in the place of the airborne particle or liquid (water) con- 
taminations assaying. The devices with long cable connection between the remote sensor and the 
data processing means have a limited mobility, because of cable. 

y For example, it is known, that integrated circuits (chips) and semiconductors have been pro- 

( 

duced in "clean rooms". The air in such "clean rooms" should be very well cleaned. The continu- 
ing tendencies of improvement in circuit integration and degree of microminiaturization require 
corresponding improvements of the environment in "clean rooms" and efficiency and sensitivity of 
the measuring devices. And now, as it is known, the sensitivity of the counting and measuring 
devices should be at least as small as 0. l^m (Micron). Such rate requires minimum distortions in 
the ^ ete oted 4ignals-an<^proees9in g -i nform atieft. Also the measurements should be done in the 

A 

different places of the semiconductor production areas of "clean rooms"and sometimes in the 
areas, which could be difficult to approach. The same is regarding the pharmaceutical and biolog- 
ical industries, where is required the well condition of the environment. 

Thus, the comparison method of the particle size measuring (an analog comparison of the 
detected signal amplitudes with the appropriate reference voltages) and the wire (cable) connec- 
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P Q tions between^sensors (particle detecting means) and tho - microprooooo e F data processing mean s- 
l (\ -(e ompu t er s) create an insufficient signal to noise ratio, thereby limiting the sensitivity and effi- 

tPfcl * Q ciency of the particle^M alygcr^and aloo the long wire (cable) connection, using -fej^owi^remote 
Oir^^f^6> sensor porformanco, limits the mobility of the particle counting and measuring «eaa& 

OBJECT AND ADVANTAGES OF THE INVENTION 
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Accordingly, several objects and advantages of the present invention are to provide an im- 
proved methods and apparatus for airborne^particle and/or liquid (water) contamination analysis. 

It is the object of the invention to provide an improved method^ and apparatus for increasing 

£4lx4 ilk Cbi*nti*$ a*l mtA4*riA] 
e.anal yz i ng mcan s- an dipfeeisiefro^^ 
A 

It is another object of the invention to provide an improved method| and apparatus for in- 

creasing the efficiency of the analyzing psoGesa. 

A 

It is yet another object of the invention to provide an improved method andaoparatus for 
decreasing electromagnetic noises by the elimination of wire (cable) connection between^asefs 
and data processing means. 

It is still further an object of the invention to provide an improved methoc^ and apparatus for 
increasing the authenticity of the information about air or liquid (water) composition. 

It is still another object of the invention to provide an improved method and apparatus for 
increasing the mobility, compactness and convenient placement possibility of the remote detecting 



# 
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means. 

Still, further objects and advantages will become apparent from a consideration of the ensuing 
description accompanying drawings. 



DESCRIPTION OF THE DRAWING 



Fig. 1 is a presentation of the particle size detecting device (a prior art). 
^ Fig.2 is a presentation of portable counter (a prior art). 

u Q Fig. 3 is a presentation of the simplified structural schematic of an improved apparatus.-fef- 

m •• A 

4= (X i^eeise-aaaly zing o f eBvireameat; 

ill 

Q Fig.4 is a presentation of the simplified detailed block-schematic of an improved apparatus^fef- 
^ ^F Ccis c-a nal y ^g-of^mFenflaentt 

Fig. 5 is a presentation of the simplified block-schematic of the remote detecting system of an 
J| improved apparatus» fo r environment analyzing . 

Fig.6 is a presentation of the simplified block-schematic of the particle detecting system of an 
^ improved apparatus. fi>r - pr o ois o analyzing -e f , eiiviiumiient . 

Fig. 7 is a presentation of the simplified block-schematic of the conversion system of an 
q improved apparatus fo r preci se-anal yzing of environm e n t. 

Fig. 8 is the presentation of the simplified block-schematic of an improved apparatus portion, 
q ^ providing ^an improved - m ethed-of the4ight-detected signai-proccssin^ 



03 
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Fig.9 is a timing diagram. 

Fig. 10 is a presentation of the simplified structural schematic of an improved wireless com- 

* munioatingoompl e x for^recis e*afl al - yzing of-environment? 
A 

On Fig.l are shown: 1 - the detectors (D); 60 - a detection unit (DU); 61 - the amplifiers; 62 - 

the comparators; 63 - a reference voltage means (Vref ); 65 - a control 
logic; 66 - a pulse height analyzer. 

On Fig.2 are shown: 35 - a wire (cable); 75 - a sensor; 76 - a microprocessor (CPU). 

f 

On Fig.3 are shown: 4 - a particle detecting system (PDS); 5 - a remote detecting system 

(RDS); 13 - a remote data processing and control system (DPCS); 27 - 
a microprocessor system (MPS); 36 - a wireless communication means 
(WCM) of the remote detecting system 5; 56 - a wireless communica- 
tion means (WCM) of the femete data processing and control system 
13. 

On Fig.4 are shown: 3 - a transmitting-receiving means (TRM) of the wireless communication 

means 36; 4 - a particle detecting system; 5 - a remote detecting sys- 
tem; 6 - a microprocessor means (MPM); 7 - a multiplexed bus of the 
.ra&Qte data processing and control system 13; 8 - a displaying means 
(DM); 9 -a floppy disk means (FDM); 10 -a compact disk means 
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(CDM); 1 1 - a printing means (PRM); 12 - a control panel (CP); 13 - a 
(emote data processing and control system; 27 - a microprocessor 
system; 34 - an aerial means (AM) of the wireless communication 

means 36; 36 - a wireless communication means of the remote detect- 

-i 

ing system 5; 38 - a terminal means (TM); 39 - a conversion means 
(Conv.M) of the microprocessor system 27; 56 - a wireless communi- 
cation means of the femete^lata processing and control system 13; 57 - 

an aerial means of the wireless communication means 56; 58 - a trans- 

i 

mitting-receiving means of the wireless communication means 56. 

On Fig. 5 are shown: 3 - a transmitting-receiving means of the wireless communication means 

36; 4 - a particle detecting system; 5 - a remote detecting system; 29 - a 
transmitting means (TM); 30 - a receiving means (RM); 3 1 - a conver- 
sion system (CS); 32 - a signal processing system (SPS); 33 - a particle 
detecting means (PDM); 34 - an aerial means of the wireless communi- 
cation means 36; 36 - a wire less communication means of the remote 
detecting system 5. 

On Fig.6 are shown: 31 - a conversion system; 32 - a signal processing system; 33 - a particle 

detecting means; 37 - a tubular means; ; 40 - a detection means (De.M); 
41 - an environment assaying control means (EACM); 42 - a detected 
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ted signal processing means (DSPM); 43 - a control means (CM); 44 - 
a signal processing means (SPM); 45 - a control signal conversion 
means (CSCM); 51 - a coding-decoding means (C-DM); 59 - a multi- 
plexed bus of the remote detecting system 5; 64 - a conversion means 
(Conv.M) of the conversion system 31. 

On Fig. 7 are shown: 3 1 - a conversion system; 51 - a coding-decoding means; 64 - a conver- 
sion means of the conversion system 3 1 . 

On Fig.8 are shown: 32 - signal processing system; 33 - a particle detecting system; 40 - a 

detection means; 42 - a detected signal processing means; 44 - a signal 
processing means; 67 - a light detecting means (LDM); 68 - a light 
detecting system (LDS); 69 - a current-voltage conversion means 
* (CVCM); 70 - an amplifying means (Am.M); 71 - d-veltage~prfso- 

d duration conversion means ( V DC M) ; 72 - a conjunction means (&); 73 

- a strobe pulse generating means (SPGM); 74 - a selecting, sorting and 
counting means (SCM). 

On Fig. 10 are shown: 13 - a remote, data processing and control system; 14 - a first remote de- 
tecting system (RDS-1); 15 - a second remote detecting system (RDS- 
2); 16- an i-th remote detecting system (RDS-i); 17 -a n-th remote 
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detecting system (RDS-n); 18 - a particle detecting system the(PDS-l) 
of the first remote detecting system 14; 19 - a particle detecting system 
(PDS-2) of second remote detecting system 15; 20 - a particle detect- 
ing system (PDS-i) of the i-th remote detecting system 16; 21 - a 
particle detecting system (PDS-n) of the n-th remote detecting system 
17; 22 - a transmitting-receiving means (TRM-1) of the first remote 
GS detecting system 14; 23 - a transmitting-receiving means (TRM-2) of 

the second remote detecting system 15; 24 - a transmitting-receiving 

i 

means (PDS-i) of the i-th remote detecting system 16; 25 - a transmit- 
ting-receiving means (PDS-n) of the n-th remote detecting system 17; 
26 - a central transmitting-receiving means (CTRM); 27 - a micropro- 
cessor system; 28 - a central aerial means (CAM); 46 - a wireless 
communication means (WCM-1) of the first remote detecting system 
14; 47 _ a wireless communication means (WCM-2) of the second 
remote detecting system 15; 48 - a wireless communication means 
(WCM-i) of the i-th remote detecting system 16; 49 - a wireless 
communication means(WCM-n) of the n-th remote detecting system 
17; 50 - a central wireless communication means (CWCM); 52 - an 
aerial means ( AM- 1) of the first remote detecting system 14; 53 -an 



0. 
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aerial means (AM-2) of the second remote detecting system 15; 54 - an 
aerial means (AM-i) of the i-th remote detecting system 16; 55 - an 
aerial means (AM-n) of the n-th remote detecting system 17. 



SUMMARY QF THE INVENTION 

ft The invention provides a methods and wireless communicating^pparatus f o r - precise analyzing- 
(X - of -e nvironm e nt , having a wireless communication means, intended for two-way communication 

of the remote particle detecting system(s) with a*emete data processing and control system. 

/ oa& Juice f>^lclc a<\ 

Q The improved method^ of en v ironment^ analyzing provide A airborne A particle and/or liquid 

contamination counting and measuring, eliminating an analog comparison of the detected signal 

amplitudes with the appropriate reference voltages and also eliminating the wire (cable), connect- 

d ing the particle detection system ^with- the data processing and control system. An improved 

apparatus, realizing the improved methods, includes a remote detecting system, comprising a 

particle detecting system and a wireless communication means of the remote detecting system, 

and a remote data processing and control system, comprising a microprocessor system and a 

wireless communication means of the fernete data processing and control system. The control 

signals from a remote data processing and control system are transmitted by the two-way wireless 

communication means of the remote data processing and control system to the two-way wireless 

communication means of the remote detecting system. Further the signals from two-way 
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wireless communication means of the remote detecting system via the appropriate conversion 
means of the remote detecting system follow to the control means. The control means provide a 
control (for example, switching operations) of the environment assaying control means (for 
example, air/liquid pumps, flowmeter, etc.), which by tubular means transfer an assayed composi- 
tion to the detection means. 
/} The primer proce ssi ng of the d ftt eoted^sip^s-ffl^des- ^ ti mng m ethodi The detected 

+M**nr(g j OrvsA^AAJL jt^J*^ (fajW ~f#^ 

signals are amplified and strobed by strobe pulses. The selecting, sorting and counting means 
select and sorts the strobe pulse packages by strobe pulse quantity inside each package and also 
counts quantity of the strobe pulses within the strobe pulse package (particle size) and quantity of 
the identical packages (particle quantity). 
[ The«primarily processed detected signals, containing an information about particle characteris- 

tics (size and quantity), are conversed in the data, which is transmitted by two-way wireless 
communication means of the remote detecting system to the wireless communication means of the 
remote data processing and control system. Further the signals from two-way communication 
means of the remote data processing and control system via the appropriate conversion means of 
the remote data processing and control system follow to the microprocessor system for data 
0( processing. The processed data is indicated to the operator in the -eemp fe h e n s ive informative 
form by terminal means (for example, by a display means or by a printing means). 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Here the description of an improved apparatus will be done in statics (as if the components of 
the improved apparatus are suspended in the space) with description of their relative locations and 
connections to each other. The description of the improved methods and functional operations of 
an improved apparatus will be done hereafter. 

Fig.3 illustrates a structure of the wireless communicating apparatus for p r ecis e a aalyangso^ 
■enviro nm e nt (for counting and measuring particles|, including a remote detecting system 5, having 
a particle detecting system 4 connected to a wireless communication means 36 of the remote 
detecting system 5, and a data processing and control system 13, having a microprocessor system 
27 connected to a wireless communication means 56 of the femote data processing and control 
system 13. 

Fig.4 presents the detailed block-schematic of the wireless communicating apparatus for 
counting and measuring particles, comprising a remote detecting system 5, which includes a 
particle detecting system 4 and a wireless communication means 36, having an aerial means 34 
connected to a transmitting-receiving means 3. The transmitting-receiving means 3 is connected 
to a particle detecting system 4. Also the wireless communicating apparatus for counting and 
measuring particles comprises a remote data processing and control system 13, which includes a 
wireless communication means 56 and microprocessor system 27, having a microprocessor means 
6, a conversion means 39 and terminal means 38. The wireless communication means 56 inc- 
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hides an aerial means 57 connected to a transmitting-receiving means 58. The transmitting-re- 

ceiving means 58 connected to the conversion means 39 of the microprocessor system 27. The 

terminal means 38 can include a displaying means 8, a floppy disk means 9, a compact disk means 

10, a printing means 1 1 and a control panel 12 (for example, a keyboard), which are connected to 

each other, to the microprocessor means 6 and to the conversion means 39 by a multiplexed bus 7 

(can be used a data bus and an address bus, which are not shown). 

(ienur) 

Referring to Fig.5, the remote detecting system 5 comprises a particle detecting system 4, 

having a particle detecting means 33 connected to a signal processing system 32, which is con- 

i 

nected to a conversion system 31. Also the remote detecting system 5 comprises a wireless 
communication means 36, having an aerial means 34 connected to a transmitting means 29 and to 
a receiving means 30 of the transmitting-receiving means 3. The conversion means 31 of the 
particle detecting system 4 is connected to the transmitting means 29 and to receiving means 30. 

Fig. 6 illustrates the detailed block-schematic of the particle detecting system 4, which com- 
prises a conversion system 31, having a conversion means 64 and a coding-decoding means 51 
connected either by a multiplexed bus 59 (can be used a data bus and an address bus - not shown), 
if the conversion means 64 comprises a buffered memory means (not shown), or by a regular 
connection, as it is shown on Fig. 7. Also the particle detecting system 4 comprises a signal 
processing system 32 and a particle detecting means 33. The signal processing system 32 includes 
a detected signal processing means 42 connected to a signal processing means 44, which is con- 
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nected to a control signal conversion means 45 and to the coding-decoding means 51 of the 
conversion system 31. The control signal conversion means 45 is connected to a control means 
43 and to the coding-decoding means 51 of the conversion system 31. The particle detecting 
means 33 includes a detection means 40, connected to the detected signal processing means 42 of 
the signal processing system 32, and an environment assaying control means 41, which is con- 
nected to the control means 43 of the signal processing system 32 and to the signal processing 
G3 means 44 of the signal processing system 32. Also the environment assaying control means 41 is 
coupled to the detection means 40 by a tubular means 37. 

Fig.7, as it has been mentioned of the above (see description of the Fig.6), presents a regular 
connection (not by a bus) of the conversion means 64 and the coding-decoding means 51 of the 
conversion system^ 1 . 



% Q On Fig. 8 is shown the improved apparatus portion^ which realizes im4mpfOved n net h od-oftfter 
Jj Q ^Hvifemment-ana^ the^timing detect e d cigna^ processing. Referring to Fig.8, a light 

(\ detecting means 67 of the -tight detecting system 68, belonging to the detection means 40, is 
connected to a current-voltage conversion means 69 (if the primer signals light of the detecting 
Q means are presented in the current value). The current-voltage conversion means 69 of the 
detected signal processing means 42 via an amplifying means 70 is connected to a voltage-pulse 
duration conversion means 71, which is connected to a conjunction means 72 of the signal pro- 
cessing means 44. The strobe pulse generating means 73 is also connected to the conjunction 
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means 72, which is connected to a selecting, sorting and counting means 74. 

Fig.9 presents a timing diagram of the detected signal processing steps, which will be de- 
scribed hereafter. 

On the Fig. 10 is presented a structural schematic of the wireless communicating complex for 

precise - analyzing of -e im feftfaenfr, which comprises "Nowhere N = 1, 2, i, n)^ remote 

/«ft*f on*, of ap^vft/r^ 4 
detecting systems and $ remote data processing and control system J#. "N" remote detecting 

systems are presented on Fig. 10 by: a first remote detecting system 14 (RDS-1), a second remote 
detecting system 15 (RDS-2), an i-th remote detecting system 16 (RDS-i) and a n-th remote 
Kdetecting system 17 (RDS-n). . The first remote detecting system 14 includes a wireless communi- 
cation means 46, having a transmitting-receiving means 22 connected to an aerial means 52, and a 
particle detecting system 18 connected to the transmitting-receiving means 22. The second 
remote detecting system 15 includes a wireless communication means 47, having a transmitting- 
receiving means 23 connected to an aerial means 53, and a particle detecting system 19 connected 
to a transmitting-receiving means 23. The i-th remote detecting system 16 comprises a wireless 
communication means 48, including a transmitting-receiving means 24 connected to an aerial 
means 54, and a particle detecting system 20 connected to the transmitting-receiving means 24. 
The n-th remote detecting system 17 includes a wireless communication means 49, comprising a 
transmitting-receiving means 25 connected to an aerial means 55, and a particle detecting system 
21 connected to the transmitting-receiving means 25. The femete data processing and control 
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system 13 includes a wireless communication means (a central wireless communication means) 
50, having a transmitting-receiving means (a central transmitting-receiving means) 26 connected 
to an aerial means (a central aerial means) 28, and a microprocessor system 27, which is con- 
nected to the transmitting-receiving means 26. 

The improved methods of counting and measuring particles provides a wireless transmitting of 
the control signals from the-femete data processing and control system to the remote detecting 
system and a wireless transmitting of the data (information), characterizing the detected particle 
parameters, from a remote detecting system to a femete data processing and control system. 

An improved apparatus operates as follows. The wireless communicating apparatus for 
analyzing of«em4feBmeHt-(see Figs.3, 4, 10) can operate in the three modes; handle service of the 
data processing and control system 13 by the operator, using a control panel 12 (see Fig.4) of the 
terminal means 38 of the data processing and control system 13; automatically by a priori 
programed stages, conditions, regimes and schedule of the operation and/or recorded, for exam- 
ple, on the floppy disk means 9, or on the compact disk means 10 of the microprocessor system 
27, or in E-PROM (not shown) of the microprocessor means 6; and the third mode is the different 
variations of the handle and automatic mod^SH^*^^ 



Regarding the handle mode of the operation, the operator selects the regimes (for example, by 
control panel 12 from the menu on the displaying means 8) for remote detecting system 5 opera- 
tion. The control signals from the control panel 12 (see Fig.4) of the terminal means 38 follow by 
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the multiplexed bus 7 to the microprocessor means 6 of the microprocessor system 27. Referring 
to automatic mode of the operation, the regimes are selected either by a floppy disk means 9, or 
by compact disk means 10, or by E-PROM (not shown) and follow by same multiplexed bus 7 to 
the microprocessor means 6. 

Thus, the control signal, processed by microprocessor means 6, via the conversion means 39 
of the microprocessor system 27 follow to the transmitting-receiving means 58 of the wireless 
iOT^^N communication means 56. a The signals from the transmitting-receiving means 58 follow to the 
^ aerial means 57. The two-way wireless communication means 56 of the Pemete data processing 
% and control system 13 communicates with the two-way wireless communication means 36 of the 
fjg remote detecting system 5 (see Figs.3, 4) and the signal from the aerial means 57 are received by 
the aerial means 34 (see Fig.4) of the wireless communication means 36 and follow via the receiv- 
ing means 30 of the transmitting-receiving means 3 to the conversion system 31 of the particle 
detecting system 4 , as shown on Fig. 5. 

Also referring to Fig. 5, the signals from conversion system 31, including a conversion means 
64 and a coding-decoding means 51, follow to the particle detecting means 33 via the signal 
processing system 32. The conversion system 31 provides the conversion of the received signals 
to the form, acceptable for further processing. Hereby, the signals from the receiving means 30 
follow to the conversion means 64, wherein they can be conversed to the digital form intended, 
for example, for the further use either the multiplexed bus 59, as it is shown on Fig.6 or the 
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regular connection, as shown on Fig. 7. Thereby, the conversed signals from the conversion 
means 64 follow to the coding-decoding means 51 (see Fig.6). The decoded signals in the digital 
form from the coding-decoding means 51 follow to the signal processing means 44 and to the 
control signal conversion means 45, wherein the control signals are conversed to the form re- 
quired for the control means 43 operation (for example, low power switching means - not 
shown). 

The control means 43 can perform for example, the low power switching functions for the 
control of the power executive means (not shown) of the environment assaying control means 41 
(for example, switching on/off the pump, blower, chamber purging means; switching of the parti- 
cle size rate means, particle flow control means, etc. - not shown). The assaying air or liquid 



(water) sample follows by the tubular means 37 from the environment assaying control means 41 
to the detection means 40 of the particle detecting means 33. 

The particles are detected by the light detecting means 67 of the imaging, or non-imaging 
means (not shown) of the light detecting system 68 of the detection means 40, belonging to the 



9b, where shown the simplified timing diagram I = fi (t), where: I - an output current of the 
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(y light det 66tffig-mea fl 8- 6 7 (- if -t h ^^ 

O sign a ls^ E - a light intensity (a positive polarity of the signals on Figs. 9a, 9b is inherent for scat- 
Q tered light detecting principles, but for some other light detecting principles^can be negative or can 
have the different form), Fi - a physical-technical parameters of the light detecting means 67. 
Referring to Fig.9a, the primer signals I = fi (t) from the light detecting means 67 depend on 
the light intensity E, which can be presented by a function E = (P, D, Fi), where: P - a light 
% beam power, D - a particle dimensions (sizes), F2 - the other factors (for example, a particle 

P* reflectiveness, a particle permeability, etc.). On Fig.9a is shown the simplified timing diagram E 

if] ( 

I =/4(t). 

f The signals (Fig.9b) from the light detecting means 67 follow to the current-voltage conver- 

p sion means 69, where they are conversed to the voltage value signals (Fig.9c), and after the 

! f Of amplifying (Fig.9d) by an amplifying means 70 they follow to the^veJtage-ptttee- duration conver- 
([ sion means 71. From the ^voltage-puke- duration conversion means 71 the signals (Fig.9e) follow 
to the conjunction means 72, in which also follow strobe pulses (Fig.9f) from the strobe pulse 
generating means 73. The signals (Fig.9g) from the conjunction means 72, having the strobe 
pulse packages configuration, follow to the selecting, sorting and counting means 74. 

The selecting, sorting and counting means 74 provides selection and sorting of the identical 

At ■ ? 

Q strobe pulse packages (packages within^same strobe pulse quantity, that 4s- meaning - with the 

same strobe pulse package duration *ti , where i = 0, 1, 2, k, n) and also provides the 
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counting of the identical strobe pulse packages (particle quantity) and the counting of the strobe 
pulse quantity in the mentioned packages (particle size). The , characterizes the particle sizes. 
.The^ngeMta^ value of t£ ), the bigger particle size. The higher 

frequency of the strobe pulses, the higher precision and sensitivity of an improved apparatus. The 
signals, containing information about particle characteristics, from the selecting, sorting and 
counting means 74 follow to the constituent parts (blocks) of the signal processing means 44, in 
which also follow the signals, containing the information, for example, about environmental 
temperature, humidity, velocity rate, etc. The signals (for example, the coordinating or synchro- 
nizing signals) from the signal processing means 44 follow to the control signal conversion means 
45 and to the environment assaying control means 41. -Also the processed signals, containing the 
information about particle quantity and dimensions, follow to the coding-decoding means 51 for 
coding (see Fig. 6). 

The coded data from the coding-decoding means 51 via conversion means 64 follow to the 
transmitting means 29 of the transmitting-receiving means 3 (see Fig. 5) and further from the 
transmitting means 3 follow to the aerial means 34 of the wireless communication means 36. 

By a wireless communication, the signals, received by the aerial means 57 of the data process- 
ing and control system. 13, as shown on Fig.4, follow to the receiving means (not shown) of the 
transmitting-receiving means 58 of the wireless communication means 56. The signals from the 
transmitting-receiving means 58 follow to the conversion means 39 of the microprocessor system 
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27 and further the conversed signals follow by the multiplexed bus 7 to the microprocessor means 
6 for decoding and the received data processing. The processed information (data), containing 
the characteristics of the assayed environment (air, gas, liquid or water, for instance), is displayed 
in the convenient for operator form (e.g., graphics, diagrams, tables, texts, etc.) on the displaying 
means 8 and/or can be printed by printing means 1 1 . 

Referring to Fig. 10, an improved apparatus can comprise N = 1, 2, i, n remote detect- 
ing systems and, for example, at least one Femeta data processing and control system. The wire- 
less communication process is the same as described of the above, but the Femete data processing 



and control system 13 serves "NT remote detecting systems (on Fig. 10 "N" remote detecting 
systems are presented by 14, 15, 16, 17). Regarding Fig. 10, each remote detecting system 14, 15, 
16, 17 includes the appropriate particle detecting system 18, 19, 20, 21 and the appropriate 
wireless communication means 46, 47, 48, 49, having the appropriate transmitting-receiving 
means 22, 23, 24, 25 and appropriate aerial means 52, 53, 54, 55. Each remote detecting system 
has the^Ol^^^a^-ess (code) for the wireless communication, which is recognized by the 



coding-decoding means included in the conversion system of the each remote detecting system 
(see, for example, Figs. 6, 7) and by the microprocessor system 27 of the -remote data processing 
and control system 13.. Therefore, each remote detecting system operates independently of each 
other. The femete data processing and control system 13 communicates with the remote detect- 
ing systems 14, 15, 16, 17 by central wireless communication means 50, comprising the central 



r 
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transmitting-receiving means 26 and the central aerial means 28. 

The wireless communication can be provided by at least one-way wireless communication 
from the remote detecting system to the Femetedata processing and control system, if the remote 
detecting system includes a programmable means (not shown), or built-in some control means 
(not shown), or if remote detecting system can work in the permanent predetermined regimes. 

Also, the mentioned above wireless communication means and also aerial means, transmitting- 
receiving mean, transmitting means and receiving means (not shown on Fig. 10) can be an identical 
(can have the same performance). 

CONCLUSION, RAMIFICATION AND SCOPE 

Accordingly the reader will see that, according to the invention, I have provided an effective 
methods and apparatus, which provide counting and measuring of the particles of the assayed air 
(gas) or liquid contaminations. 

An improved method e&tht rwiieluss i ommunicating «and apparatus provide authenticity of the 
-real- quantity and sizes of the particles in the assayed mixture of air or liquid, because the electro- 

ifxlhe Know* p"t* ^ ' (dttlruAl e*bl0 rwA** J* 



magnetic noise^f^ip: by wire connection of the particle detecting sygtenfrwrt h t h c -n ri cr opraces* 
-sonata processing ^y sfcm in t h e k n o wn prior - art , is eliminated in an improved apparatus. 

Also an improved method of^hc A wi ilJlK s-s - eommunicating ^d' apparatus provide the maximal 

fanner- 

mobility of the remote ^de tecting s ystem : This factor may be very convenient for the improved 
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apparatus use in the diflBcult^^reaching.areas, where the operator's activity or the cable (wire) 
tracing cannot be used. 



provide the increasing of the sensitivity. An improved method makes it possible to achieve sensi- 
tivity much less than 0. 1 jim. 

While the above description contains many specificities, these should not construed as limita- 
tions on the scope of the invention, but as exemplification of the presently-preferred embodiments 
thereof Many other ramifications are possible within the teaching of the invention. For example, 



an improved method and apparatus provide a maximal portability of the wireless communicating 
remote detecting system. 

Thus, the scope of the invention should be determined by the appended claims and their legal 
equivalents, and not by examples given. 



Additionally, an improved method of the detected signal timing processing, and apparatus 



